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THF, 0°C 

Mg f Ij, Ni{dppp)Cl 2 
Me Me 



B r 



Me Me 



K» THF.Ot 



r si 

Me M 



^Me M«J 5 



r si 



Km e . Me. 



H I- Mg.I» Ni(dppp)C) s 

2. SiCIe.N, 



CHC1 3 



Witik THF, 0"C 



(F) 




CH) 



[0055] l^<D#ffi£JHV\iXfi£. Ge, Te, P, Sn, TiXfiZrJ^^^^nJ^-^^LT 

W1-*5j|at©**8lffc;^4^ 

Si, Ge, Se, Te, P, Sn, TiXitZrm^^^^tLX^^m^mmmt 
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-*--5#feas*>5, fc*3 % mlil^SiCl ^HSi(OEt) >SJ££^*U3:\ B St^-T* 

•1 3 

&.1?mb\JX\%. ^Htfe^T-f 5fk^«J^n-BuLi, B(O-iPr) 

, 0iJx(*>/V^V^^^jgj^$-fr > Pd(PPh ) , Na CO <7>##T, 85 S C(DS^ 

3 4 2 3 

i" 0 ftfcj, Ge, Se, Te, P, Sn, TiX^Zrj^^-^XP^tLT-a Wb^feiCo 
£9, Ge, Se, Te, P, Sn, TiXttZr^^Sr^oJ^^^UT-g" IKb^t, ^7 

^7^fcSV^{±-<^^fV*3fe^^.-^^^{55>^> SfilSSi, Ge, Se, Te, P 
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[0056] Wkl2] 



CHCl 3 



1. nr-BuLi,— 78°C 

2 B(0-iPr) 3) ~* 

-78°C — rt.l2h 
a 2M HCi 



Ufle Me I 



8(OH) 




S(OH) , 



9 r ♦ B (OH), 



r . 3 ^ 



e (oh). 



3mol%Pd(pph3} *, aq Na 2 C0 3 f 5 1 Si s 



WUX>, 85 °C , 12h 



J UaL s M .j^ J -» CHCl, 



t Mg.I* Ni(dppp)Cl 2 
2. (StO) 3 SiCl, N 2 

^j*THF, 0°C 



9 (OH) 



-(H atoH) ' 

I e M a 




Si (OEt) 



3moi%Pd(pph3) *, aq Na 2 C0 3 



HLX>, 85 °C , 12h 



Me Me 




NBS 

CHCl 



Me Me 

m V J n 



v. 



1- Mg.I* Ni(dppp)Cl ; 
2. SiCU. Na 

£«THF, 0°C 



(J ) 



[0057] i^Tft^b^^ucov %rt>, m^^ifi{cjii|^(iiij^.^T/u^S)^Wi-^5fsf 



* WO 2004/110745 28 PCT/JP2004/008121 

[oo58] ^w^jRas^-feaxcfev^-c, MtetimB<D*>7^k&mk(D%.fcx*&%mi 

M^tt, flRtf, -100-1 50°C-efcO, ^^L<fi-20-100°C^i9, RjCpB^tfiifi 
^*>e>fc, 0IJ;Ui, 0. l-48D$^fSj£T-fc3 0 Hi, fg2(DXf£(7^j£f£, K 

^r1f-> N -<^-fef>\ M^vftW^t;;*:^ v^fvu-^— r/u 

KJ£ti, ffi*^te«tS:fflv^TfeJ:^o «£XTf3\ 63tttJ&, '*7S*^fcfefl£, 

foftumcmiztsti-r , ^nm^m^tmm^m^mm^miR-r^-t^x 

[0059] *&V\<DWXk%fe 00 fc:*5V vc, mfctmm&mft+m&mf&lrzmm^^ik 
¥^7&frttRfc£&Z$&2<Di:n<D&fcmMl* s WLi*. -100— 150^ Xeo 

Y), ^^t : <^-2o— ioo°cT-fc^, fci&m*i>,zt*ib.bh, mz.&s o. i-48mmm 



WO 2004/110745 
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[0060] &&wi*&\<DmjiAz&tit£. mm<Dmmiz, m.mzxizmmz.mj&£irfcmm 
wimmv±&mfflm<D— mmmxizi&mmmzMf&ztitiy-xmm-^^mm 

[oo6i] *&wi-tzibKm<omj&iz£tit£, mmnmrn^ \&mzxitmm^mm^m 

^mmz^Wk^fzm3<Dt;mmb5ifc£i±x. mm±ft^-izmz n m^-m^w^ 
^^^^m2<Diiub^^mmmhv^^(Dmm^m^mmT^b 

tfx^z> 0 

zzx\ tmm±^m»m<D—mm}bte. mtR&mmbmcjjfaiz^^fzm&m 

E)^;t:5feT5o 

tt*5, XiSXfKA) (B) (C) (D)lZZ(D)mmzm^ix^h<DXiZfj:<, nz-ob-t 

^mm(DbT^^mm^cxi:mm^^^i l zm^^zb^x^^ 0 
[0062] ^mm^mmmhT^^RW'Dmm^mzi.H^, i^m^mtkmxhz 

[z^-y^^tzm^bt^, &m&, *^*7frbv<z^tt&m&iii-z>mmm 



WO 2004/110745 30 PCT/JP2 004/008 121 

[oo63] *&m<nmmmmh7>i?x?&. *?#m. &*?#mx&z.tih(Dmm<Dm 

[0064] UtR^L-Ctt, *3SK<Z>«1lltt^«»IBIar^'Ki-SK^ffl^5±jffi«5S^I^ 

SOGfll, PSGflg, BSGflg, BPSGI3i^<D^ft#:;PZT, PLZT, 
3Sl«lttf*:;SiOF^IISI, SiOC^^t<(*CF^ll^XliMT*^1-§HSQ( 
hydrogen silsesquioxane) ^flg ($t#^) „ MSQ (methyl silsesquioxane) ^fljlu PAE( 
polyarylene ether) .^fl*k 7^^l8lfcb<f*CF^lBIXtt#7LKlR«SS 



WO 2004/1 10745 31 PCT/JP2004/008121 

I- 

[oo65] *jm<o^imw9kY7>*s*9tt.. <nm&. mz.tt. mmm^xm^ 

-f--5tt^$|3B a o;^;Sg, PHS, ^f'A, A— ^<£iiffll£f ;-r^7W/N^K 

coo66] mmmmn ft*mm<oi&tiSL+ * m^^^mmcomm 

*mM<nj&nuz. m&±iz&mLizmmmim&mmv<j&j£irtttr>iz.o-si 

ot, mi (a) itmKDnm^v. m i (t>) tt»2<&xa&*u @Kc){±3i*r±^ 
[0067] mi (c) K^-j\fc5t-, *5Bi^fa, mm.(Dmfc, M%.i*&&Liommi^ mmnmtfe 

[0068] co^p^o^ttW^m^Siit^riii, Hi (ajtc^-r^t-, SSiw 



i 



' WO 2004/110745 32 PCT/JP2004/008121 

■) 

(> 

^^P»'ffc^4*4^k^fe'&$*-C, Ull (c) -Ctft^Ufeffl S «5tl«»3aBLt/jfH B # 

[0069] ^tjc, mm±^m^tz^mmm^mm^<wm-r^tz^izo-si-o<D^yb 

[0070] [HI60IJ1] : tf^H^nn^V&JBl \fc#^lf BIOTfM, tf/^^^&^f* 

n^^-mi^u mm (b) {i^anKow^strsurot^stciEmu^^ffi 

|^lll(c)«m2(7)Xm^T^J^^nfc^ti^#^^LTV^6o 
[0071] jfci\- ^2&Kl«r-, i§St<b7K»^^i.^^^(f^Jtb3: 7) *fc:ifl#W 
&fflfU ^5?3£«l<^^®^*ftft!^Ufco #(bnfc^-1Sl§r^??7tt#lffl 

#Lfcl0mM&fct£5#IWSi8t$-ti:, ^o<«9i5lt±tf,^m^mri:-C\ HI 
2(a) Kl^i-<fc5ftx ^£^l±^^Lfc^^m^t>^^^^^» S 
#tt»it§l£&3a^ P g Wj^«3a<D^®^>bJl»3W^^tfcit/ct^/WS^^ 

, C-H#lilM®]l±!*(7D?«3090cm" , cDP^l|X^q#e>nfCo 



*WO 2004/1 10745 33 PCT/JP2004/008121 

»' 
«* 

[0072] m^x, nbtitift*mm3&* m^itm^>^mtiu^^itTx-mt^r- 

-<7)#^iigJ!ll3A&7T2l£Lfc;&^ 
5, >7;U^^V£S^^^S2450— 3200cm"\^/U^^/V£#^'(DPi^lJ3l^ 

[0073] £<bfc N 10mM7^/^- ^^"^^^^tK^^M^x.^^ h^^V)(C^?$-ti:7t 
jgjfcffc., ±3zl!^r't<t^/uS^/V#"^->^S(-^mLfc5>^fli3A^r, 2B# 
[H]/*flt$^ ^o<^3l£-Ltf\ *g»Ei5fci*«:fTv-£-?, 02(c) kzJp-f&i^ MB 

mnmmma^Az^m^x^^-^y^m^m^b^^.mm^ 

[0074] [HWJ2] : */v#^^5l5«^*BIS:¥iifflbfc^-7*=/u^^tpttl«B14^«» 
)#»D«\ ^— ^^^uhU^on^v^TK^^^^ti^n^^^-r^V)^ 



* WO 2004/110745 34 PCT/JP2004/008121 

[0075] mmm3^:^/^^^wA^m^(DTKymic^mm^<Dm^R^ mmr* 

SOC\ 2 ^X<DTis;HkRUHo[mannftmfcfc&mmi-%ZtX\ t> >V 
^{b^^NH , OBrfcWffiSrJH&fT 0ZkX\ T^KS (R-CONH h T^yfi^^^ 

[oo76] m*x, iomM^TTv^m^7K^mmm^, hj^»\z.mm\^tc.mm^\z. 

ntz 0 z(Dztam^^T^K^^^tvx\y^z.t^Lx^^ ^rv^m^m 
u±icu-a-L,x\,^zktimmx%tz 0 $.tz, xmrnmizm^x* 20=21.3° (ct° 

yhu-^^Lx^^^^^m^mmm^tix^^t^mt^x^tzo 

/^K— ^-T^i^i^^mttCO. 1 — 0. 2Q-cm)£tt-iy-L/cSiS>|&£ s ^LtK 

[0078] CC0SiS4S±(C, IliiS^jSif^^W^fetci^^^hdr^hy^uPv-yv^-^-^flf^ 
^^T^gf^2cbm«W^fi(-j;^l-T^/P^-^-7ac^/i.^ffl^T. 



WO 2004/110745 35 PCT/JP2004/008121 

[0079] mmmoi:T^mic^mm^nmLtz^—^-y^-^^m^^mm 
coo8o] immme] :^^^m^^mm^mmLtzr^b^>^t^mm^.mmw 

tRO^^TSlRjR{i360nm"efc«9s r^h^-fe^^KHXtlSfS— lfcLfc 0 ^ 
SIStfXRfHiffi^JSrj: 1 ^ 1650cm"«75NHCO*5l50®l|X4ra»Lfco r*l«fcf9, 

[0081] [n»j7] :^/^^M^^mm^\mLtz^v^^tsmm^mnm<D 

£T , lmM-<yu><t-hc2{t:f^(HNO /H SO ^hn-<yu>^ 

3 ^ I 

2 

5mM<7?lWaEl-T5/^yU'>SS?ft«f« ( -3o^8t»L, 5l£_Bf fc&Kigi 



WO 2004/110745 36 PC T/JP2004/008121 

» 

^^StK^IRlf ffli^^ct^, 1630cm"' (75NHCOft3fe<7>!&i|XSr«i^L^: 0 d 

[0082] mmms] •. ti/^^m^^mm^MmLtz^±^/y^^t^m-m^mw 

^-feuy^^^fiPolymer, 2003^, 44#, 5 597-5603 K^fE^frfcM^ 

3 2 

SO )£SJ£<*-£, ^hn^-fei^y^^Sr^L^lc:, H .Ni^T^PBELMTE-T 

4 2 

(^■feuy^iVSr^tP^^BISr^Lfco ^2EtK©IRf?#*£*J:9, 1670cm 

[0083] mmmm2] ■. ^mryy^mmmm + - s^#&&#^i*iR<£>8tJi 

I33i3::£f§^<^igt4^^ 
ou 03(a) tef&KOXH&^U ia3(b)«:f&2tf>X&&*U 113 (c) fi£|gX(C 



WO 2004/110745 37 PCT/JP2004/00S121 

» 

[0085] z(D^mm(Dmmi±^mnm(Dmm^m^ stir, m3(a) ^-t-j^tc n© 

otSS:$*5o StfPgHi, lU3(b) fr<<mm s ¥-RTf&mm*&&& 

[0086] gEV n-C, ^20lSTIj:, M*fi{fc¥3ft*ifcfc:J:tK »t4¥^Sil4^^®fIi] 
<Dfgltf>1tM£R3^ C(D^l(D'B-tgSR3i^L9^^2<D'i-tgSR4^^(-^ 

fM^fti8i^JS^m ^(7)S^(cJ:oT, 133(c) K:^-tM:5f^ 

t£l£$^II!ll4±teMttfflll5£^j£U £mi±lO|fc»t££#^IWEl4t3Mite 

[0087] ^T{C, _hf5JUE0iJl— 80{til03l2£l?<Ji:LT, O-Si-Otf^yM?— ^JiOSi/")^ 

&f&mi-4RTfmmm9-i2$:m.m-fZ)o 

[0088] [-g-fifctfijl]:*— irW7i>MJ^nn->^V(0^(^y--1r— /W£) 

vHrU/^^fiPolymer, 2003^, 44#, 5597-5603Hi-tE^$^/--^it^7 



WO 2004/110745 38 PCT/JP2 004/0081 21 

"C(fe5N-yoW->W5K (NBS) &70MJa*.lll5MJ*W i Uto JfoKKTttffiUi: 
Z^EET, 80 c C(;iT*tMU 2-^n^i?W:7a:>£JF$J&L£: 0 ^ 

2 

(v^^/Wl^^/) ^a^V] =. y-Jr/U (10 ) R T12-7* P^^tU/7x>3mM^ 
■g-tfft*ftTHF5mlSriPx., 0°C\CX12mmKfc£ltfz« tt7Kic:-Ctt ffi 77 
^nvh^77^|J:tflH[L^— fel'^xySrllfc, (30%) £6^, 100ml-^^7 
7^=(-^nn^A50ml<h^---feU'/7 3 i>'5mM^ttiA^> fU^CCirU NBS£ 
20M*nx.lB#ftB«#U5:„ M7ktC-CttmL7 , c^, 2$J±T, 80°C^T»^L, 2-7'n 

Cl (fh77nn->7y)20mM, M^^50nil3rtfci£^ fciftU f*J7&20°CJ^ TIC 

h y ^ o n ^ V & 4 0 % CO l|X > fc o 
#^Xfc{k^}-OVNT, #^®l|X^^h^S(iJ^ff ofci:C^>, 1080cm' JCSi 

7. 7ppm(s) (1H T^J&fS.*) 
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7. 2ppm-7. lppm(m) (6H 

3. 8ppm— 3. 7ppm(m) (6H x^ylif^lA*) 
1. 30ppm— 1. 20ppm(m) (9H ^Mr^Sy^-S* 

[0089] [-^/5£#ij2] : ^^^irU-y^^^hy^h^v-^^CO-^^ 

/^V5mM£f±iA^ ^^>>7A£2)P;t7c:^, 2»1jt#Lfc„ -£c£^ 
fe5Ni(dppp)Cl o StJ ? 2-^n^^irUy^ai^5mMSr^-tf^;j^THF5ml^PxL, 0 

^/UA50mlt, ^^J2(D^Ph1^T-^> 7 ^-— ^---feuy7rc>70mM$rttiA^ x ig. 
^^0°CiL, NBS^70M*ilB#Flff1fLfc o MTkiCTtttijLfcfL MffiT, 80°C 

fi4IK"Cfc5Ni(dppp)Cl S:U ? fiJf£2-yn^^^— j?— l!i//7iy5mM^t;a 

2 

X. 200m\-i-*7y^ {C$fc^THF5mK 2-:7'n^-^-i?W^>'> -e^v^A 
y 7=>hV * Hr-> '>7>$:3 5%(Di& mx'&tz c 



WO 2004/110745 40 PCT/JP2004/008121 

»bftfc{fc£"46ic:oV>T, 0^M^^b^m^n^tztZ^, 1080cm-l{C 

£bkZit&m<Dmm%,&*% (nmr) mfczn^tzo 

7. 7ppm(s) (1H ft^M&lk) 

7. 2ppm— 7. lppm(m) (16H Jj^Wi Efcl 5fE) 

3. 8ppm— 3. 7ppm(m) (6H ^Hrv'S^/l'gfiJlS) 

1. 3ppm— 1. 2ppm(m) (9H x^>S^;|/S^^) 

i/ci— /Wb-a^J^oV^Tfi. Journal of Organometallic Chemistry, 
2002¥, 653#, 223-228K, Journal of Organometallic Chemistry, 199 
8^-, 559#, 73-80K, Coordination Chemistry Reviews, 2003^, 244# 

[0090] C^^J3] :«3£xt(H) , n=6Xm^H^y^-^m^6^i-^m^y^it^ 

±mk&mz£tT<D^mz.£V'&f&Lti 0 5, 5-^0^-3, 4, 3', 4'- 

"rhy^^-lH, lH'-[2, 2']b^>ny/U5:Coordination Chemistry Review 

S> 2003^, 244#, i-44W{zmm<vmm*mcm^^x&j&vtzmm25%) 0 

oo^T, iifi^T^t, 200ml^77^3^ttJftTHF5mU ll&fS5, 5'—^ 
. 7"n^-3,4, 3', 4 , -xh7^/^-lH, lH'-[2, 2'3t^n!j/^5mM, ^ 

ftM, iSiflclftiM, flUSfh ^T°-bM^fcl00ml^77^(C15-ya^- 
3, 4, 3', 4'— Tr-^^vl-'-lH, lH'-[2, 2']tVnD;^l0mM, THF30ml£ 
ttjA^, 7K^Lfc<^^, HulE^y^-r— 0°C\^X\5mm%.fctS^:fz a 

fcx^T, mm^m%TKX^ 200ml^*:77*=(Cij&^THF5ml, ffuBa+tWG 



WO 2004/110745 41 PCT/JP2004/008121 

4. 4ppm(m) (1H ->n-;Ui4^) 

3. 8ppm— 3. 7ppm(m) (6H ^-h=Sr->S^^£S5fe) 

2. lppm—2. Oppm(m) (36H v-n— 

1. 5ppm— 1. 4ppm(m) (9H 

[0091] C^^4]:*5t5*(I),m=3 v n=2T*Sn5^«^7Wk-&*^^fig 

5, S'-^d^-S, 4, 3', 4'-fh7^-lH, lH'-[2, 2' l\fi/vV fr&G-f&l, 

0. 5mMOn-^/U!J^^^^tt^^, -78^ (C^^L/tm{~mJf25, 5'-S^er*- 
-3, 4, 3', 4'— rh^^A—lH, lH'-[2, 2' ] fyny^iTn^ h£ffi^T30 
^WOW*., ^^M\L^A\Z.mM^tzJ\k, 1. 5mM©^(tf+37h) *>**n>* 

3 
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mM, -^f^y^^Mxj-zM., immmw-r^tizx<o, yv-^-^mzj&fc 

yrch^^nDi/7^5mM % THF30ml£ttjA^ ?k'&Lfz<Dlb. mUW^— /U 

nhtitiit^^mmn^m (nmr) ay^^ofc: 0 

7. 7ppm(s) (1H ^-^^filJfc) 

7. 3ppm— 7. 2ppm(m) (12H ^sf7 ^m&&) 

3. 7ppm— 3. 6ppm(m) (6H ^H^li^^yl^Ek 

2. 2ppm— 2. lppm(m) (12H y-n-^fft^) 

1. 4ppm— 1. 3ppm(m) (9H ih^'>Iyf /L-li*) 

riX^O^mTi^v m = 3, n = 2T-^^nswr^>7> 

[0092] [;»{?'j9]:T^/;d-^^V/M^nn^ 

or, ins (a) iimmcmmi±w^m^m^tz^m^mL. ni5(b)«ifeift±m 
[oo93] nmm9x*iL ^s^3i£, i@^7K^<tiiMtoo^^ (*^i£3 

:7) ^iC^TlP^mgJU ^MSl^iS^^K^SLTto ^tf>^ #6 



WO 2004/110745 43 PCT/JP2 004/0081 21 

v 

o<"9>3lt±tf\ mB^c^^T0ZtX\ H5(a){^T J;?^ ^^S^3l±iC, Si 
-0-Si^£W-r-5ir8 @ #t«i££l532%^rLT. ^iCT^ym-arW-r^^r^^^'^ 
>-<^«£r>33%^/5£LT, !&Mtt^5^i34£#£c 

5H^(CfI = -f-52. 72nm£V^fflO^S£*tf s $*e>ftfc. aifc, ^^MTMTe^, T 
jo^T, 2 9 =21. 3° (Ct°-^«m^ N SmffiO. 416nm(D^ H B a ttM^fM$ 

[0094] it^T, l-iJ^7r^y/U^~-^y^^7^^mMin^-it, h^xy)|ilOmM 
# : ?iR34£2B#rai£ai£-&\ »0o<Ot§l#±rf, i8#SKfei*£:?T5::t"C. 1215(b) \Z. 

[0095] a±<DXm^<t«9^bfc^^^^^^-^— ^^7^^S(JK36^fiS;b^^^ 
^M^ftftltf+t-Tffly^^T ofc>C5, $tftl 690cm" Rtf&S 
1540cm"'cOT^KS*5l5(DnSl^^f|^^xf- o Z(DZtltm^^T^'^^i^^il 

^c7)i^H3l?Sft{-®iai" ; 5358nm^tt}Lf- 0 £f>i^ t^?f*>-?-ft7xi/ 
[0096] [m^f^lO]:tKD^^;^7h^^^VyWhy^Dnv-7>^LJ ? ^— 7^-./l-hyyDD->7 



WO 2004/110745 44 PCT/JP2004/008121 

, 2 0 =21. 2° tvlt"— ^dS?tB$n, EfflflHO. 418nmO^ H B B 'ttBI^^^tLrv^ 
[0097] gcV^T, Z—y^^hVPvu^^ZftTk^mMMTLllL, h^x»|:iOmM^ 

coo98] ^±(Diimzxwm^tc.^^^^-^-7^/^m^m^Ltz^mu 

[0099] [|li&#Jll]:fcKn^:X;H^i^^ 



, WO 2004/110745 45 PCT/JP2 004/0081 21 

^mmmnit, n-^^^^^m^-^tzmimzio^mmm^. 

x%fz 0 

^-^y^^t^mm^m^mm^x.mm^mmmxh^'^^-^- 

[0100] ^±(DXS{-J:t)^^UfcK^v-^-^^7^>^^m^^L^^£te^ 
[0101] [H»Jl 2] :^/U#^>/WKxV^hy^n a v^>-^.^)II^^> St^l-^/^ 



" WO 2004/110745 46 PCT/JP2004/00812I 

V 

m^X. SOClVX(DT^MtRUHofmann^MR!t^mmr^-tX\ Mm& 

3 

tX\ 7*KS(R-CONH h T*/m^mm^Z<£:to<D&f&&iffiXfoZ 0 

3450cm' 1 - 3350cm ] <D»Mfrm%$.£tlfz 0 ZtllZ^V)^ ^£f£_b 

X'Ztz 0 

[0102] fu^T. l-fi ^5—^*7 ^%^7km&mnZ-<&, h/uxy)tlOmM 

[0103] ^±^X|l(^ c t^^Mb/'cK^^-^-^7r7^>Ml*M^^^Lfc^^K4S^ 
, ^m^^ttmU^XM^n^tctZ^ ^Sl690cm~';K.tm:ftl540cm 

y 7°y^ hy - ^ x&mmm fc^n^ tz.tzsmm-2. 8 inmt v ^ mu fc&^tmhiitz 

[0104] [tb^Jl] :T^y7h^/l-hy^Dn^>^u:i-^/^>^/^— ^7 i >'^v^ 



WO 2004/110745 47 PCT/JP2004/008121 

±mm / ^m^wmLtz^m^<D^jy"y^h\)-><zx^mmm^h. o. 85n 
x\<^zk&mM£titz 0 

ft*m±^xTfrm&&frLx*—7*7=>&^te&fr*mzmmz j &x* * 

W«P^<0J«*{Z*g^i-5iS, *5fe^-^^^>-(D5>^ft(il. 26nmT-fei9, 
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